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= (54) Title: MATERIAL FOR ORGANIC ELECTROLUMINESCENT DEVICES AND ORGANIC ELECTROLUMINESCENT 
= DEVICES MADE BY USING THE SAME 

(57) Abstract: A material for organic electroluminescent devices consisting of a compound having a structure wherein a nitrogenous 
heterocyclic group is bonded to an arylcarbazoyl or carbazoylalkylene group; and an organic electroluminescent device comprising a 
cathode, an anode, and one or more organic thin films placed between the cathode and the anode in which at least one of the organic 
thin films contains the above material. The material can give organic electroluminescent devices exhibiting high color purity and 

^5 emitting a blue color. 
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y^uiyT^y ( P c ) H2 Pc. CuPc. CoPc> N 

iPc. ZnPc. PdPc. FePc. MnPc. ClAlPc. ClGaP 
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c.ClInPc.ClSnPc.ClaSiPc. (HO)AlPc. (HO 
) GaPc. VOPc. TiOPc. MoOPc. GaPc-O-GaPc^c^) 

7 ^ □ V T — ymBitRZl-r 7 ^ □ V T ^ >|iii#:t? ^ -!> 7^)^ Ztl^ $ H 

m^^'^xm^^tLxit. m'^^mmir^mti^m^. mm^-^'bomi^'^tx^M 

tr V :t + v b\ t^v- y - :^ 4 -9- v t y- h u r y - ;b . 5 y 
yvy^jz^y^y^ Ty\^x:iy^t^nhoymmWii^m-fhti^if'^ zn<biz 

4-yU±- h U^-^A, fx (S-fc: Ka + v4- h) m\ tfX ( 8 - 

h U;^ (8-t: Ka + i/ 4^ yU-^-h) 5 --^ A, h (2-yg^;U-8 
-t Ko4-i^4^y U•:^-h) T;1/5^'!;A. hUX ( 8 - t Ka4i/4^ y U 

h) -^A, ex (1 0- 1 Fa:^v^>y [h] ^y ui-- h) u -^a 

s ex ( 1 O-t Fa + v^yy [h] U^-h) SiQ^ ex (2-y^;u 

- 8 y V -r— h) ^auiffj'tfA^ ex ( 2 -y 8 -+7 h) 
( o - uy^- h) ;!7''u A, ex ( 2 -y 8 - + y u h ) ( 1 - 

•:^-y h-^-h) TJUS.-'yA^ ex ( 2 -y 8 -+y 'J-:f--h) (2--:l- 

ttc^ ^^.M^M^^Wlt^ t^^V—Ji. ^Ty-;i-, :^-^-9-vTy— 
^Ti;'Ty-;^^L<^i^'JTy-;^i§ig#;6^^$?^Lv^o 2. 5- 
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t'x (l-y:^-)U) -1.3. 4-:t^V-V~JK v>V^;i-POPOP. 2. 

( 1 -7^^;b) - 1 , 3. 4-g=-TV'-;b. 2, 5-^7^ (1 -7 ^ 
- 1 , 3, 4 -:^-4^-9-vTV-;U. 2- (4' - t e r t -7">;b7 ^ - 
^U) -5-( 4" -t:-7^-;b) 1.3, 4 -^sr^ifv'Ty-;!^. 2. 5 - tTx 
(l-•:^7^;^) -1.3. 4 -:t^-9->^Ty-;K 1, 4-l^'X [2-( 5- 
7:n^;b4-+i^-vTyy;i/) ] -<>^^y, i, [2-( 5-7^^;b^ 

y~y - 4 - t e r t -7"^;ix'-<>-tf >] , 2 - (4' -tert- 
7'9^;b7.c^;L.) -5-( 4" -b'7:r.^;i.) -1. 3. 4-^TvTy-;l/. 
2, 5-ti'X ( 1 -•:h7^;U) - 1 , 3, 4-^TvTy-;l-. 1. 4 - [ 
2-( 5 -7i^;U^Ti>"Ty; ;b) ] -Niv-if-^^ 2- (4' - 
;U7^^;i.) - 5 - ( 4" - t*7:r^;b) - i , 3. 4 - b ';Ty-;K 2 . 5 
-tfX (1 -:^7^;^) - 1 , 3 , 4 - h UTV-;P. 1 , 4 - ex [ 2 - ( 5 

•i>c |5tll(3'f^ffl$tL-?.«®'|4tJK<h LT{i:. 4 e VJ: 0/J^$7^c^:^±W«^^#-:?^) 
©7i)^'^LTiJ0^ -7^'^>"^A, :^ i., $0, f-^^'^i., 'y h U 

^ -rr;? i/^ A/-r >v>^A. U^>^A/T;U^-'^A^;6M-t^^Jii LT^tf 

3 1 
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^m^'^^^'yitf!^-^ T;U:t' U±^/^Dy>'^bi^^. #±^^^ay>'^b^l^> S i Ox 
.A10x> SiNx. SiON.A10N.GeOx.LiOx>LiON. 
T i Ox . T i ON. TaOx . TaON. TaNx . CtJi^^mmitm. mit 

it^^. mitmimx^^o m^^m^iM-t^m(^f^!7^t Lxit^ s i Ox > a i o 

X . S i Nx . S i ON. A 1 ON. Ge Ox . C:6>'$^7^J:t±A^M)S^JFML 
aF2 . MgF2 . N aFmi'tb\^\ 

±tS^#. :ii^b>-t:-^;l/T;b:3-;u±tS^{*. tKU 7°n .-KUX^b 
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, :t > 7" U - X 1- > (7)|g5l^|5gIIti-^ X t° > 3 - 7" ^ > ^\ r -r >y t° > ^\ 
Hff -i. <h . (7:)7t ai:^ * t« ^ /c ;^ § ep^)P«J±:^^^i£^^^ ^^cC *9 

10nm~0. 2 w m(7)|gH}6^'$ <^ (3$?^ H/^o 

^ b FD77 iJ^^^^ymo^mwrnuimmy-it^wc^^rmm^Bj^-t 
[R]±. fl^c^ y7t-s-)im±^(ofzi^mw^j:mm'pmnm^i^m ^ j: 'f^s 

ijoLXx^b. /if'JTSK. 4<U71/iS'>. 4<'JX;P7:t>. tT'^) y^=^Jly^ ^ ^ V 

-a-'f*, 4< u - N - i^^)iijjw< y-;b. 'J ^ ym(o%mMh^W^. ^ds" u 
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(1) 3 mm^^ -y 7°(DpJ^ 

h;b^?|iJ^L (10/imol/U>yh;b EPA ( v Ji^;b:3^-x;b : ^ V--<> 
^> : j:.i5^y-;l.= 5 : 5 : 2mmit) mm. 7 7K. SPEXliF 
LUOROLOGII) . 'j^T^X^^ h)\^(Dm^^iMcD^t>±ti^^lzM\^rmi^^ 

(2) 1 mrn^^ ^ ^ -y y'<om% 

m ( 1 o-^^;u/u 'y hjv) ^m\'^um±m.mv^Wk%t\^m^-'m^7s-<'7 v 
^mni (it^^ (A 5) ^^^i5g) 

(A 5 ) (D-^jo^mB^&.TiZTr^-to 
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( 1 ) ^mi^ (A) co^m 

2,4' - vya^T-fe h 7ai y > 15g(54mmol) y -;b 100^ U U >y h 
Mzmt^ mM7mi- h ^ a 7. Og . 2 -T ^ y e U v > 5. 2g (55mmol) ^ 

7K. j:.^ J--)U-^m^L. (A) 12.5 gm^85%) ^ntZo 

(2) fb^tl (A 5) 69^^ 

3, 6 ;b 6. Ig (IQiranol). ^jP^-f* (A) 6.3g(23inmol 

) . mmo.2g. 1 s-y^-^v-e i.7g . Ru^mmti v ^i^z.^g izimmi) ^ 

ij 3 >^^;w?x*ffll^-r 200'C(^*T';(jp^L. 480#rBm^S:$-ii-/co ^Jia^mT'^k 

^nt^o n h n/cf^B^Bii. gomhz • h - n m R:^r/F d - m s ( 7 ^ k ^^-r 

V-7°V3 v-^X^Iir) (A 5) ^ ^ i ^fiffS L/i„ ^Tt, F 

D - M S (7)?IiJ^i|g:m^:OT{37i^-to 

FD-MS, calcd for CsTHasNs^Bll, found, m/z=511(M% 100). 

o 

^|5g^ij2 (fb^if^ (A3) (D^J^) 
it-^^^ (A3) 0-^)35c*l£&tJ^Tt-/T>-tc 
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( 1 ) ^fsm (B) (D^f^ 

4 -y'u^^yXr)Vr\i K 15g(81mmol) ^^^i^ 300^ U U h;H-tW 

2 -T-fe^;l-t.°U 10g(83mmol). 28%-i- h U h ^ v ^ 

&^iML. ^^y-;b-^-^^tL. *rHi# (B) 9.5g mmAi%) ^mtc, 

( 2 ) c|3r^#; (C) CD^J^ 
tpMit (B) 9.5g(33mraol) >&J^^y-;U805 U V 'y h ;He:^^7{?^ ^>XT 
5v>miiJt 5.2g(34mmol) . yKMiti- h V ^ 2.6g(65mmol) ^M^. imm 

y-;b-^^^^L.. *rBl# (C) 3. 46g (1131^27%) ^t#/co 
(3) ^b-^*^ (A3) (D^j^ 
3, 6 -v7aL^;l/;!7;U>-<y-;U 6. Ig (19mmol). ^f^W (C) 8.9g(23ramol 
) . ^19 0.2g. 1 8-^^'!7>-6 1.7g ^ ^SLlfMrn^i ^) ^ ^ 2.9g (21mmol) 

V y Z3 > :t ;L'^ ^' X ^ ffl V ^ -r 200°C ^ -etU^ L . 48BtrBm)S ^-^fzo KJiL^^T 

jfm^nfzo n^ntcmnm^^y^'y-^'m^^BL^ afei^^ss. 9g (^1x^33%) 

ff btifclS^B^is 90MHz 'H-NMR:&t/FD-MSt3j;0afi^^l^ (A 
3) -e*.'l>e: testis L /-Co tfz. F D-MS(^ira§^*OTt-^^t■o 
■ FD-MS. ca led for C 45H3oN 4=626. found. m/z=626(M% 100). 
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^f^ms at^m (A2 6) <D^m 

fk^tl (A2 6) (D^f$.mm^}ilTlz^.-to 




K2C03 K2C03 



0-DCB (D) 0-DCB 

( 1 ) ^rBm (D) (D^m 

i3)U^<V~}l 33g (0.20inol). p -7"a^ 3- K^V-fe' > 68g(0. 24moI) ^ m 

mo g. \ B-^^ryy- Q i8g. Rifmmti vyi.sog (0.22ml) ^ AH. m 

MtLXo- V ^ uu^y-^ > 300 ^ 'J 'J -y h JV^tOX^ mmM'^T. v U n > 
:^'r;^/^^X^ffl^,^T 200°C(i:^-e*D^Ls 240#r0mj;S$-li-/::o Ri^Sli^Tlt. ?^4P 

. m.-^(omm^^mz, n^titzm^^m^^y-^yxm^^L. a-aig^sigCiK 

^49%) ^ntz^ 

( 2 ) fb-a-tJ (A 2 6 ) <7)-^/5j^ 
2 -ti":7ai^;b-Y > 5.4g(20raraol) . (D) 7. 7g(24mniol) . ^ 

m 2 g . 1 8 - ^ 7 >- 6 1. 8g . U A3. 0g(22inmol) ^Xtl. 

;f ^;W■<x^ffl^,^T 200tt3^T«L. 48B#rBl^p5;$-ti:/co >KiS|^7m> ^iP 
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o nihtlfzU^n\±. 90MHz ' H- NMR;^I/F D - M S (3 j; 0 gfi^tl (A 2 6 ) 
FD-MS, calcd for C asHzoNz^SlO. found. m/z=510(M% 100). 

-Bmm 4 (it^f^^ ( A 2 7 ) (^-a-isjc) 

ib^t) (A 2 7 ) (7)-^|5gMji§^i^T(-/TNt-o 



-a-i^Kl^iJ 3 <^ (2) {c:*^l^T. 2 - t:'7^-:^;i.-i' > K-;!^®^^^ »9 2 - ti'^o. 

efe.fe^B2.2g mmiWo) o n^hntzm^mlt. 90MHz 'H-NMRS:t/FD-M 
Slz^'Ommm (A 2 7) -^^S)^c:<h*Bimu/-c, ^/-c, FD-MS(Z)|iimSm 

FD-MS, calcd for C -,4H3oN2=586, found, m/z=586(M*, 100). 

^/5£0iJ 5 (it^^^ (All) (7)^m) 

fk^ti (All) cD'^j^m^^\:iiyiz7rs-t. 
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( 1 ) ^fum (E) (D^fi^ 

.6M) 12 ^ U U -y h;U^*0^s -60 t ^> 0 t "c^ 2 Bf L/c^. ^Jt -BCC 

m^iktmTi^t^o $^>tc -6or7^J^'^o''cT'2H#w^t^^Ly■c^^. 5%mit7j<mt^^ 

(E) L0g(i\mb8%) ^mtzo 

( 2 ) <t^m (All) (O^J^ 
2_ (4' _^a^-7^:^;l') LI, 2 -a] tT'JvV 2. Og (7 

.Smmol) . ^mi^ (E) 3. 5g(8.0mmol) > xh^^^X ( h 'J 7 ^ > 
) A 0. 17g^ 1 . 2 - V ^ h ^ V iS' >30 ^ U y >y h ^Ho^t^:?^ 2. OM 

j^ll-h j. i; r^A7K?t?tl2^ U 'J -y h^b^ilO;!^ 8 BtHAO^W^ >KjS*#7t^ 

47%) onB^mi^^mzo n^bntzmmt. 9omhz 'H-NMR:s:r/FD-M 

SlzJ:<om'^^^ (A 1 1) l?^^C^^5tlSL/-Co ^/c. F D -M S (7)^|iJ^,|S^ 
FD-MS, calcd for C4 3H2 9N3=587, found, m/z=587(M% 100). 
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3 l^TJ^i^fZo 



-^mme «t^m (aq) (D^m 



{t^'^ (A 9) (D^mM%^\ik~^\^fr^-f. 



0 






Pd(PPh3)4 



NasCOa 
DME 



^im\ 2 htifz^ rsll* ( C ) 2. Og (5. 2mmo 1 ) . 4 - ( 9 ' i2)\^i^'f U ;U) 
-7:i.^;b.i<'a>It L7g(5.8mraol). + X ( h U 7 :ii^;b4^X7 ^ » /^° 

^ A 0. 1 ig^ 1 . i-v v^'^:^^ y (20 ^ y u -y h ;b) 2. om 

aj L/c|a#:^ >^ ^ □ a ^ ^ 7K?^ 5«-^ h y AT^I^!^ L/Co 

$«^^*Lf#'^n/c;ij55cil^^^^ ^y-;u-^1^?t1-^^^t-cJ:0. l.Bg (il»62% 
) t^Mfi-feS^^tf/io l#'^n/cgl'f*ti. 90MHz 'H-NMR:S:t/FD-MSle: 
cj:«9g6^tl (A 9) -t?*^ii:^5ifSU/-Cc F D -M S ^D^i^l^M^l^T 

FD-MS. calcd for C 3 9H26N.=550, found. In/z=550(M^ 100). 

^I?KI^J7 ({b^tl (A4 3) ©^J5^) 
{b-a-ti (A4 3) (r^^^^%^\>X^\z.7r<t o 
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(A 4 3) 



ArmMT. 2001 U U -y h ;bHD 7 v X r2 rtn^c, 2 , 3 -i^vT 

y- 5 - (p -7"a^7 - 7 6 H- 1 , 4-vT-t^"t:°> 2. 

33g (lOmraol). ;WS^y-;U 2 g(12mraol) . hUX ( v'^V v 'J r'VT-fe h >) 
vr>AO. 14g(L5moI%) . h U - t -7'^;b4NX "7 ^ >0. 06g(3raol%) . 
t-y^h^i^i- h V 7A2.0g(22mmol)^ Is'it h;l/-x> 100^ U U >v h;L/^;(JDX./c: 

ioo°c i^r-mtQmmwLtz, ^mmr'^ks ¥fi^ Ltzm^B^mmi^. ^ ^ / 

1005 U U >y h;HJ:T?^?^L. L2g(3inmol) (^151^30%) ^W/c 

o NMR. I R:&t/F D-MSOiiJ^t3^ 0. S6^tl(A4 3) 

*-i>^ i:^5ilSL/-Co i/c:. F D - M S <Z)^|iJ^$^:^*J^TfC/i^-^, 
FD-MS, calcd for C 2 6 H , 7 N5=399. found, ffl/z=399(M\ 100). 

8 (-ft^ij^^ ( A 4 5 ) (D^m 
it^St^ (A4 5) ©•a-J^^S&^OTi-zTs-ro 




(A4 5) 



Arm»5ET^ r^^P^{^r§205 'J 'J <y h;bHP7 7Xai^i{c, 2 . 3 -v^'i/Ty 
-5. 7 -ex (p -7'n^7^^;l/) - 6 H- 1 , 4 - vT-tf tr>4. 5g(I0inmo 
1). ;?3;W^'y-;U4g(24mmoI). hUX ( > v U 7"'>T-fe h >) v^m'^v'^A 
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0.28(1. 5raol%) . h U - t -■7-^;b.i^X-7^ >0. 12g(3raol%) . t--7> + v 
-i-h U "^Al 2g(442mmol) . m^hJl^y 1605 U U h Jl^tU^f^tk^ 100 °C 

5 U 8g(2. 9mmol) (ilX^29%) ^f#;^Co 

. NMR. I RRryFD-US(Dmmiz^<0. (A4 5) x-^^zttm 

FD-MS, calcd for C 4 3 H 2 eN 6=626, found, m/z=626(M% 100). 
-a-J5g^iJ9 (ib^tl (B9) (^^)5g) 
{b-^tl (B9) CQ^i5gMe&^i^T{-/T^1-o 




(B9) 



Ar#HMT> 4- (2' -•7i-;b-4' - t° U U 5 v >- 6 ' --f 

)U) y :^^JV7i<aym(ng, 32mraol, 2. 6eq) . 3. 6 - v^a^- 9 - 7 
*;WS-y-;K5g, 12inmol). xh^ + X ( b 'J 7 3. — ;b/ts;^ 7 ^' >) /n°^>?'^A 
(0) (0. 55g, 0. 48inraol, 2%Pd) t 1 , 2 ~i> ^ h ^ > ClOO 5 V V <y h Jl) 

imML^ mm-i- h U ^^ymmiZU, lO.Sg. 96mmol. 3eq/50 5 9 0 -y ^ 

MtTefell#:(8.5g JlX^83%) lrf#fc„ f#btiyc|SI#ti. 90MHz 'H-NMR 

;5:t/FD-MS{Cj;f9ge^il^^ (B 9) -e*>^ i ^ ^5ilSL/co ^/c, FD-MS 

FD-MS. calcd for C60H39N 7=857. found. In/z=857(M^ 100). 
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1 0 (it^m (BID (D^f^) 

{t^m (BID c^^i5£ISS§^J^T(-/TNl-o 




(B 1 1) 



Ar#HmT. 4- (^ 5 iJ^-yt"'; vV- 2 ' 7 ^^;bvi<n >^(7. 6 

g, 32mraol. 2. 6eq) > 3, 6 - v^d^- 9 -7 ^— ;b*;WS^y-;K5g. 12ramo 
1). v^h^ + X ( h U 7 ;U4^X"7 -r >) /N°7>^7 A (0) (0. 55g, 0.48mmol, 2 
%Pd) ^ D 2 - >^"p< h ^ V > (1005 U U h \z.mm\^^ MMi- hV^ 
A7Ktt^^(2M, 10. 2g, 96mmol, 3eq/50 5 U U 'V h ;b) ^l)PA.T10BtrBlM?^ L/Co 
W^JS^:^IXL.> aiil^> :;t;7A^av h^'7 7^--eliMUTe-fell#(5. 7g.76 
%) ^t#/-Co t#'^4a/-c:il#«. 90MHz ' H-NMR:at/F D -M S (il J: 0 gS^tJ 

(B \ \ ) ^^^^Zt L/co ^ /-c. F D - M S ^7)tJ,^|±m*OT(-^^t-c 

FD-MS. calcd for C 4 4 H 2 sN 5=627, found, ra/z=627(M^ 100). 

•^^{?|J 1 1 (it^m (A 7 2 ) (^^)5g) 

{k-a-ii^ (A 7 2) (D^f^m^^w^Ti^ff^-to 
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( 1 ) ^TbM (F) (D^f^ 

^m^^tzmut^ mmcom'^Hfoztiz^io. ^fsm (f) 29. 4g (^13^^84% 
) ^mtzo 

(2) dpf^M (G) cD^it 

^mi^ (F) 9.0g (Slraraol) . 1 -7i-t-t/;UtrU A^n S K8.7g(31m 

mol). i^ItT>^-'>A19. 3g(250mmol).^llFM27^ U U 12HtrHl 

^/ftBLf^^^B^B^^tiiSU. ^^y-;l^-e^?|HL. ^mi^ (G) 10. 6g (i|3i^88 

(3) {k-^tl (A7 2) CD^|55c 

^f^i^ (G) 3.5g(9mmoI) . 1. 7g(10ramol) . J; o {tl^O. 09g(0. 5mmol) . U >^ 
'^A4.0g(19mmol) ^ 1 . 4 -i^^4^+^>185 U U -y h ;K:iM^L. h^>;^ 
-1, 2 - v^? a^ + +h>i;=T5 >0. 5 5 U U >y h ;K4mmol) ^ijP;i. T;br:"> 

^M^. -JS 53^11 L/C W1iJl<^ 5%j:IM7K?t?^. 7KT)iiii^^?|HL. #.7K5« 

A. ^fftti L/cMa^^MiiL. MtJ:-^;^t?^^|^L. ^efel^B^aS. 5g (^^83%) 
^fffco n^rifz^B^lt^ 90MHz 'H-NMR:^t/FD-MS(c<^ 0 (A 
7 2) -e^:hZ.t^mU\.fzo tfz^ FD-MS©ilJ^.1!^:^^J^T^wT^t■o 
FD-MS, calcd for C 3 5H2 . N2=472, found, in/z=472(M\ 100). 

1 2 (fb^tl ( A 7 3 ) (D^m 

A 4 
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it^m (A 7 3 ) o:>^mm^^lilTiZ7r.i-o 




( 1 ) ^mw (H) (D^m. 

^f?^m2(D (2) (e:doV^T. ^fm^ (B) Oftb 0 {Zl-^JJg^lJ 1 1 -etfbtLfccfJ 

r^m (F) ^m^-^fzmut. mmomn^'^f^j ^tizj:<o, cinrB^i* (h) 7.8g ( 

(2) fk^tl (A7 3) (^^^ 

^J^K^Jl 1(7) (3) ^^:fc^,^T. i^rai* (G) 0 {^nj^fe^^- (H) ^mi^tz 

^>n/c$^B^Hii, 90MHz 'H-NMR^t/F D-MSdJ; 0 gfilJif^ (A 7 3 ) Tcfe 
-S^i^^tlL/to S/c. FD-MS©iiJ^i|§:^^J^T(3/T^-f„ 
PD-MS, calcd for C 34Hz3N3=473. found, m/z=473(M^ 100). 

^f^m 1 3 (it^m (A 1 13) (D^m 

-fb^t) (A 1 13) cD^/5Jcm^aT(-/Ts-ro 
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^50%) ^mtzo n^^ntz^^^Blt. 90MHz •H-NMR:^t/FD-MS(e:ctOg 

(Al 1 3) -^^fy^^t^mMLtz, ^fz. FD-MS(Dm&^^'t\^Tlz 

FD-MS, calcd for C 33H22N4=474, found, In/z=474(M^ 100). 

1 4 at^m (A 9 8 ) o^^) 

{k-a-t) (A 9 8) (D^f^m^^l^ATi^Tf^-to 




( 1 ) ^fsm ( J ) 

-af^M^CD (1) (ojb^^T, 4 -•7"p^^>XT;Ux t KcT^'f-tt) 0 3 , 5- 

y V^ffli^^/cJ^^fii. IWI^mcD^i-^^^T-Q^iil-J^O^ (J) 19.2g (i\m 

92%) *t#/-ro 

(2) ^Fsl-f* (K) 

'8-j5S^j2(?D (2) izis\.^x^ ^mi^if. (B) (Z){-^cbO(-4'rH^^* (J) ^m^^fz&. 
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